The The theoretical scaling law for the acceleration in each region is determined.
We assert:
(1) peak accelerations in the near-fault zone are essentially independent of the earthquake's magnitude; (NIAZY, 1975; BOATWRIGHT and BOORE, 1975) .
Derivation of empirical formulas based on observed data (SHEBALIN, 1973; HANKS and JOHNSON, 1976; MALEY and CLOUD, 1971; JOYNER et al., 1981) . We shall divide the far-field of the source into two regions: With this approximation, the source appears only as a point radiator. The source dimensions are significant only in the phase term exp(-ikcR), where the first two terms of the expansion in Eq. (3.2) are kept. Geometrically, this means that the rays along R and r (Fig. 4 ) are parallel. This is strictly true for point P at infinity only, but the region in which this is a satisfactory approximation defines the far-field known as the Mach-numbers and the angle on the fault plane between the direction of the displacement and the direction of rupture. Let us begin with the simplest case of a rupture with a fixed velocity of in the direction of the strike. The radial component of the compressional acceleration from a point dislocation is given explicitly in Table 1 (BEN-MENAHEM where A and B depend on the region under consideration. Thus, our theory predicts the well known scaling law for the peak horizontal acceleration at the far-field (e.g., MURPHY and O'BRIEN, 1977) (6.3)
In a more realistic earth model, such as a multilayered half-space, the decay of ap with epicentral distance is stronger then R-1 due to the interference of the direct pulse with the surface reflections ("Lloyd-mirror effect"). Indeed, MURPHY and This yields an acceleration-spectrum that is proportional to (6.4) It is similar to the spectral dependence of the rms value for acceleration suggested by recent data analysis of strong ground motion (e.g., LUCO, 1985) , except that the expression in (6.4) has two corner frequencies.
Discussion and Conclusions
We have studied the theoretical relations between the acceleration of an earthquake source model and the kinematic source parameters. In spite of the simplicity of the model we were able to give a quantitative explanation of the shape of isoseismals and obtain some scaling laws which connect the ground acceleration, the rupture-time, the rise-time and the shear Mach-number.
In recent years some authors (e.g., MADARIAGA, 1983) , have shown that the radiation of high-frequency acceleration-waves depends on the motion of the rupture front and that abrupt changes in rupture velocity radiate high-frequency acceleration-waves. Our results, which are summarized in Table 2 , are not opposed to, but rather complement the above findings. We claim that peak accelerations in the near-fault zone are caused on the most part by supershear acceleration-waves, It means that abrupt changes that lead to supershear source velocities, even over short time intervals, constitute the main acceleration signal in the near-field. Thus, the information obtained from both source-kinematics and fracture-mechanics are complementary.
However, we recognize that our results cannot be used to interpret details of the complex acceleration field around real earthquake faults. These may depend on non-linear soil response, various resonance phenomena and other local factors which may amplify or diminish the average peak accelerations by factors as high as ten. Nevertheless, in order to recognize these abnormalities one must have a good knowledge of the expected average acceleration field and this is precisely what we have endeavored to achieve in the present manuscript. m=1, 2, 3; (1) = P waves; (2) = SV waves; (3) = SH waves .
Here Table 3 . Radiation of seismic waves from a point-dislocation in an unbounded medium with an arbitrary time-function g(t), Table 4 . Radiation of seismic waves from a point-dislocation in an unbounded medium with a unit-step time function. Table 5 . Field-spectrums generated by a point-dislocation in an unbounded medium with an arbitrary time-function g(t). BORN and WOLF, 1964; WATSON, 1966; BORESMA, 1962; DEKANOSIDZE, 1960 Our second case is that of the interference integral in (2.10) (Fig. 3) . We make the Fresnel approximation (B.14)
The geometrical set-up of Fig. 5 is not convenient in the case where a free surface is involved. To this end we use the geometry of Fig. 8 , where the free surface is in the xy plane and the disc-center is at depth h. Ground accelerations were recorded in Israel during the Dead-Sea earthquake of 23 April, 1979 (ML = MS= 4.5, MB= 5.1). Table 6 shows the similarity of the observations with that of local and global scaling laws. The local scaling law derived earlier by BEN-MENAHEM et al. (1982) corresponds to the data quite well. The magnitude dependence via the factor exp(1.2ML) is that of case II in Table 2 for (C.1) 
